Soil mapping in Spain by Ibáñez Martí, J. J. et al.
1S
Commission oí the European Communities
SOIL AND GROUNDWATER
RESEARCH REPORT I




a ' o o / -
S- /'•- /f
: • ( . . í '"\ '53!V^
5; íS*
±^.'.'.
;;^ »í^ SM^ ü
¿|ffiffi^^^^ífS^^^?íÍ"'!f>fc3í¿Aító^Ms:^^í;5--;" ., :v"-
SOIL MAPPING IN SPAIN
J.J. Ibáñez, J.L. Rubio, A. López-Lafuente and F. Monturiol
THE ORIGINS OF SOIL MAPPING IN SPAIN
The first soil maps representing Spain date from the beginning of the century: the Universal Soil Map of Glinka
and that prepared by Sibirtzev and Ramman (Mudarra 1989). The first research work carried out on Spanish
soil however must be attributed to E. Huguet del Villar, who was already pioneering soil surveys of the Iberian
Península in 1927 on the occasion of the first International Soil Science Congress held in Washington (Huguet
del Villar 1927). At that time, he collaborated on the world map drawn up by Stremme. Huguet del Villar's
work in Spain, curtailed by the Spanish Civil War, culminated with the publication of a two-language book
(Spanish-English) Soils ofíhe Lusitano-Iberian Península in 1937, which included a 1:1,500,000 scale soil map.
In 1939, after the Spanish Civil War, with Huguet del Villar absent because of his political convictions, a second
stage of Spanish soil mapping commenced.
SOIL MAPPING IN SPAIN (1939-1977)
The Consejo Superior de Investigaciones Científicas (CSIC) (The Higher Scientific Research Council) was
created in 1939. This was followed immediately by the Instituto Nacional de Edafología (National Pedology
Institute), with its various research centres spread over the whole country. J.M. Albareda, the founder of this
Institute and principal promoter of pedological research throughout the following decades, was the outstanding
worker of this second period. Later, the arrival of W.L. Kubiena considerably influenced the development of
Spanish pedology. In 1953, he drew up a 1:500,000 soil map of Spain using his systematic soil keys (Mudarra 1989).
In 1968, after a series of national and international publications which included the map of the Iberian
península, the CSIC published a 1:1,000,000 scale Soil Map of Spain, under the direction of A. Guerra. The
legend of this map, drawn up between 1962 and 1968, and that of some later ones compiled by the same agencv,
is based on successive modifications to Kubiena's systematic soil keys.
Preparation of a 1:500,000 scale Soil Map of Spain was subsequently started in 1974 in accordance with
FAO soil classification keys. The work was managed by A. Hoyos. Unfortunately, though very advanced in
its development, this project was not finished ñor, at that time, published. Nevertheless, two decades later,
some of its regional results were published with finance from the Autonomous Regions involved (for example
the 1987 soil map of Castilla-León).
The development of soil mapping in Spain throughout this period is described in the following paragraphs.
There was no effective centralized national organization which could unify mapping criteria, despite the
commission being set up for this purpose. Because there was no such central organization, various ministries,
through their respective jurisdictions, started to appraise soil resources and soil mapping from different perspec-
tives, using different methodologies and map scales. For example the soil maps drawn up and published by the
Ministry of Agriculture show soil series and soil textures in accordance with the American 7th Approximation
and the maps produced by CSIC (an agencv belonging to the Ministry of Education and Science) at first used
criteria in accordance with Kubiena's keys and later the FAO's system.
Of the above national programmc only the 1:1,000,000 map was finished. This map is thus the most detailed
map available of the whole of Spanish territory. Two provinces have published soil maps produced in a short
space of time, whilst other provinces have none.
During the seventies, other State or local agencies financed regional multi-disciplinary projects involving
the preparation of soil maps which were never published. Good examples including a COPLACO project
(belonging to the current Ministry of Public Works and Urban Development), which sponsored a soil map of
the Madrid Metropolitan área at 1:100,000 scale and work commissioned by Santander Provincial Council with
CSIC to prepare a 1:50,000 scale provincial soil map using the FAO system.
In addition maps were commissioned and financed from outside. A good example is the Ebro Vallcy soil
map (Aragón and Catalonia) financed by the U.S. Army.
As well as the published and unpublished projects mentioned above there are numerous soil maps at verv
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varied scales, relatad doctoral theses or allied to research projects undertaken by the CSIC and various univer-
sities for companies and farmers.
Apart from the recently published introduction by Mudarra (1989) there is no other compiled source, known
to the authors, outlining the scales and methodologies used in Spanish soil mapping.
SOIL MAPPING OF AUTONOMOUS REGIONS OF SPAIN (1977-1990)
With the advent of democracy in Spain, partial administrative decentralization commenced involving the creation
of Autonomous Regions. Subsequently Central Government has progressively transferred its jurisdiction to
the Regional Governments. Two of the most general but not entirely complete transfers of function are those
involving the agronomic and environmental issues. At present the main consequences of this process are:
• The decentralization of most research projects and management programmes concerning natural and
agricultural resources.
• The dependence of research and publishing activity on agricultural and natural resources on the
decisions and financial capability of the autonomous regions.
• In accordance with their land requirements, the autonomous regions draw up or commission other
agencies both public and prívate to conduct surveys of various kinds. As an immediate consequence, a
wide range of methodologies and scales have been used in multi-disciplinary or thematic surveys
involving soil mapping.
Thus, at present, there is an even wider range of methods, scales and soil classifications employed in soil
mapping than in the past. For these reasons, Ínter-regional correlation of the results is highly complicated. Soil
maps are currently being published ranging in scale from 1:20,000 to 1:400,000. The FAO classification and,
to a lesser extent, Soil Taxonomy, are the most used soil classifications. Finally, it must be pointed out that
soil mapping is usually only one of many aspects which are appraised within the numerous multi-disciplinary
projects undertaken.
The effort on soil mapping varíes between the autonomous regions. Thus, whilst in some no project has
been started, in others, highly ambitious surveys are being undertaken of which the following are worthy of note:
• Soils in the Province of Valencia: Their Appraisal as a Natural resource - commissioned by the Valencia
Provincial Council and prepared by the University of Valencia, University of Cantabria and CSIC under
the coordination of J. Sánchez and J.L Rubio. It includes 1:25,000 scale soil mapping. A 1:200,000
synthesis has been published as the Geoscientífic Map of the Province of Valencia (1986) using the FAO
system. Erosión maps and land use assessments were also prepared in this project.
• The soil map of the Madrid Región at 1:50,000 scale. Various public and research agencies and prívate
companies were commissioned in this project by the Madrid Autonomous Región. It includes soil
mapping using Soil Taxonomy as well as land capability classification for various uses, for example
erosión. The Madrid región will shortly be publishing a 1:200,000 scale soil map drawn up by the CSIC
using the FAO system.
• A 1:25,000 scale soil map of the Province of Guipúzcoa (in the Basque country). Soil classification in
this project was also based on the FAO system.
• A 1:50,000 scale soil map of the Navarre Autonomous Región. This mapping is being undertaken by
Navarre University using the FAO classification.
• Within the Autonomous Región of Catalonia, two soil maps are being prepared on different scales by
the Higher Agronomy Engineers Technical School of the Polytechnical University of Catalonia. The
first, sponsored by the Barcelona Provincial Council in 1981, is entitled Catálogo de los Suelos de
interés Agrícola de la Circunscripción de Barcelona (Catalogue of soils of agricultura! interest in the
Barcelona área). Amongst the other mapping and data collection for this project there is included
a 1:20,000 scale soil map of the Province of Barcelona, which classifies soils using Soil Taxonomy. The
second project is being financed by the Government of Catalonia and includes a 1:100,000 scale soil
map of the whole of Catalonia based on the FAO classification. This same autonomous región also
commissioned a project with the Polytechnical University of Catalonia to créate an automated soil
information system, which provides the basis for the SINEDARES programme.
• A 1:50,()()() scale soil map of the Canary Isles is being prepared by La Laguna University using USDA
Soil Taxonomy. It includes the publication of a 1:400,000 synthesis for all the Canary Isles (Afonso 1980.
1984) and a 1:100,000 soil map of Tenerife Island (Fernández-Caídas etal. 1982).
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fig. / Administrative map of Spain. Díslribution of Autonomous Communities and Provinces
G: Galicia (1-La Coruña, 2-Lugo, 3-Pontevedra, 4-Orense); AS: Asturias (5-Asturias); C: Cantabria (6-Santander);
PV País Vasco (7-Vizcaya, 8-Gipúzcoa, 9-Alava); R: Rioja (10-Logrono); N: Navarra (1 I-Navarra);
AR: Aragón (12-Huesca, 13-Zaragoza, 14-Teruel); PC: Cataluña (15-Lérida, 16-Gerona, 17-Barcelona, 18-Tarragona);
V: Valencia (19-Castellón. 20-Valencia. 21-Alicante); IB: Islas Baleares (22); L: Castilla-León (23-Léon, 24-Palencia.
25-Burgos. 26-Soria. 27-Zamora. 28-Valladolíd. 29-Segovia, 3(»-Salamanca, 31-Avila); M: Madrid (32-Madrid);
CM Castilla-La Mancha (33-Guadalajara. 34- Toledo. 35-Cuenca. 36 Ciudad Real. 37-Albacete);
(£: Extremadura (38-Cáceres, 39-Badajoz); A: Andalucía (4()-Huolva. 41-Scvilla. 42-Cádiz. 43-Córdoba. 44-Málaga,
45-Jaón, 46-Granada. 47-Almería); MU: Murcia (48); IC: Islas Cananas (49)
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As well as the above regional activity, Central Government is continuing existing resource appraisal
programmes and commencing new ones. Nevertheless, projects involving soil mapping are very few. Amongst
them, LUCDEME (Lucha contra la Desertización en el Mediterráneo - combatting desertification in the i
Mediterranean) and SINEDARES (Sistemas de Información Edafológica y Agronómica de España — Soil
and Agronomic Information Systems of Spain) are worthy of note.
Within the framework of the LUCDEME programme, soil maps at 1:100,000 scale of áreas most affected |
by desertification processes in the south-east are being compiled and published. The FAO system is being
used. The project includes the entire provinces of Murcia and Almería as well as part of Granada. Approxi-
mately half of the soil mapping has been published by ICÓN A — Instituto Nacional para la Conservación de ¡
la Naturaleza (National Nature Conservancy Agency: Ministry of Agriculture, Fishing and Food). The área '
covered by this project has been extended recently to the whole of the Autonomous Región of Valencia '
(provinces of Alicante, Valencia and Castellón). LUCDEME includes other research work as well as soil i
mapping.
The SINDARES programme started in 1979. Its aim was to compile and standardize pedological informa-
tion in Spain. It has a computerized network of regional databanks connected to a central one at the Ministry i
of Agriculture, Fishing and Food. This is an extensión to the whole of Spain of the work previously undertaken j
by the Autonomous Government and Polytechnical University of Catalonia under the guidance of J. Porta. ¡
Although the users's manual (Porta 1983) was published several years ago, it must be recognized that
insufficient Spanish pedologists have cooperated to make the project a success. Subsequently in 1987, the
Autonomous Región of Andalusia developed the Sistema de Información Ambiental de Andalucía SINAMBA
(The Environmental Information System of Andalusia), bringing together and extending some of the aims
already included in the SINEDARES programme.
Finally in 1974, with the purpose of appraising Spanish agricultural resources, the Ministry of Agriculture,
Fishing and Food commenced the Programa de Evaluación de Recursos Agrarios (Agrarian Resource Appraisal
Programme). Within this large project, the following documents were drafted and, to a large extent, published:
Adas Agroclimático Nacional at 1:500,000 scale (National Agroclimate Characterization); Mapa de Cultivos
y Aprovechamientos (Crop and Land Use Map) this includes maps at three different scales 1:1,000,000,
1:200,000 and 1:50,000; and the Mapa de Clases Agrológicas (Agricultural Land Class Map) at 1:50,000 scale. i
The Crop and Land Use Map (1:50,000 scale) and Agricultural Land Class Map (1:50,000 scale) include ]
some soil information using Soil Taxonomy orders, suborders and great groups, including the área occupied \y taxonomic units, the agricultural valué and determinations of some soil parameters. However, the few '
data referring to soils are included in the map reports and are not represented on the maps. Likewise, the
Land Class map was made in accordance with the standards of the Dirección General de Producción Agraria
(Directorate General of Agrarian Production), adapted from those of the USD A Soil Conservation Service.
CONCLUSIONS !i
As can be seen, the development of soil mapping in Spain has been anarchical from an organizational
viewpoint and unequally spread geographically. The most serious deficiency is the shortage of high and
médium intensity surveys, from which the knowledge acquired offers the best service to many potential users
from both practical and scientific points of view. Such surveys also facilítate syntheses at a smaller scale.
Irrespective of criticism that could be levelled at Spanish soil mappers, responsibility for the current situation
falls on the various governments which have been in power since the forties. As far as the standarization of j
mapping methodology is concerned, the current scene for Spain as a whole has become worse since the \n of the autonomous regions.
At present many of those responsible for Spanish scientific policy consider that soil mapping is more a
technical than scientific activity. That is why the Central Government, through the Comisión Interministerial
de Ciencia y Tecnología (Interministerial Science and Technology Commission) does not usually finance
research projects involving soil mapping as such. Soil mapping is, however, allowed in multidisciplinary ,
projects. Thus autonomous regions are mainly responsible, from their own interest, for the future of soil '
mapping in Spain.
In the authors' view, the future of national mapping at semi-detailed or médium scales may depend in
the end on recommendations by the pertinent EC authorities to their Spanish countcrparts. Currently many
Spanish soil surveyors are choosing to change their line of work rather than working in a field which is not
very well looked upon by politicians in the Central Government.
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APPENDIX SOIL MAPS PUBLISHED FOR SPAIN
Scale 1:5,000,000
FAO-UNESCO (1974): Soil Map of the World1.
I
Scale 1:2,000,000 \o de Agricultura (1958): Mapa de Suelos de España. |
CSIC & Presidencia del Gobierno (1967): Mapa de Suelos de España; publicado en al Atlas Geográfico i
Nacional2.
|
Scale 1:1,500,000 \a y Portugal - Huguet del Villar (1937).
<
Scale 1:1,000,000 \o de Agricultura (1957): Mapa de Suelos de España.
CSIC (1968): Mapa de suelos de España. Península y Baleares2. i
CEC (1985): Mapa de Suelos de la EC'.
Scale 1:500,000 i
Caja de Ahorros de Aragón y Rioja (1982): Mapa de Suelos de Aragón1. j
Caja de Ahorros de Castellón (1984): Mapa de Suelos de Castellón3.
Junta de Castilla-León (1987): Mapa de Suelos de Castilla-León1. í
Scale 1:400,000
Junta de Andalucía (1988): Mapa Geomorfoedáfíco de Andalucía3.
Univ. de la Laguna, Dpto. Edafología (1980, 1984): Mapa de Suelos de las Islas Canarias3.
Scale 1:300,000
CSIC (1961): Mapa de suelos de la Provincia de Zaragoza".
Soil maps of the Provinces:
Scale 1:200,000 y 1:250,000
Logroño4 : CSIC (1960).
Navarra4 : CSIC (1960).
Barcelona4 : CSIC (1961).
Gerona4 : CSIC (1961).
Lérida4 : CSIC (1961).
Tarragona4 : CSIC (1961).
Huesca4 : CSIC (1961).
Lugo5 : Ministerio Agrie. (1961).
Sevilla4 : CSIC & Deputación de Sevilla (1962).
Cádiz4 : CSIC & Diputación de Cádiz (1963).
Salamanca4 : CSIC & Diputación de Salamanca (1964).
Zamora4 : CSIC & Diputación de Zamora (1964).
Pontevedra5 : Ministerio Agrie. (1964).
Pontevedra2 and 6 : CSIC & Fundación P. Barrie de la Maza, Conde de Penosa (1964 - published 1986).
Avila4 : CSIC & Diputación de Avila (1966).
Murcia4 : CSIC & IOATS-CEBAS (1963).
Falencia5 : Ministerio Agrie (1966).
La Coruña2 a n d 6 : CSIC & Diputación de la Coruña (1967).
Zamora5 : Ministerio Agrie. (1967).
Lugo2a"d" : CSIC (1968, published 1982).
Orense2 a"d f t : CSIC (1968, published 1982).
Asturias2 a n d 6 : CSIC (1968, published 1985).
Cantabria2 ¡'"d" : CSIC (1968, published 1985).





Fig. 2 Spain-Soil maps al scales 1:500,000, 1:400,000 and 1:300,000
Scale 1 : 250.000
Scate 1 : 200.000
CANARY ISLANDS
S[>(iin-Sdil nitips al m'tilfs 1:250.001) tunl 1:200.000
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Spain-Soil maps al 1:200,000 scale using soil series
(Instituto Agronómico Nacional)









Valladolid5 : Ministerio Agrie. (1968).
Cáceres2 : CSIC (1970).
Guadalajara2 : CSIC (1970).
Zaragoza, Huesca y Logroño2 : CSIC (1970).
Salamanca5 : Ministerio Agrie. (1970).
Córdoba2 «d7 : CSIC & Diputación de Córdoba (1971).
Cádiz5 : Ministerio Agrie. (1971).
Badajoz5 : Ministerio Agrie. (1972).
León5 : Ministerio Agrie. (1973).
Sevilla5 : Ministerio Agrie. (1975).
Salamanca1 : MAB and CSIC (1979).
Granada1 : CSIC (1980).
Álava' : Univ. Navarra & Excma. Dip. Foral de Álava (1980).
Toledo1 : CSIC & Inst. Prov. Invest. Est. Toledanos (1984).
Guadalajara1 : CSIC & Junta de Castilla - La Mancha (1987).
Jaén1 : Univ. Granada & Deputación de Jaén (1987).
Scale 1:25,000
Santander4 : CSIC & Diputación de Santander (1959).
Scale 1:100,000
Mapa de Suelos de la Región Noroeste de la Provincia de Badajoz2: CSIC& Diputación de Badajoz (1965)
Mapa Comarcal de Suelos del Campo de Gibraltar5 : Ministerio Agrie. (1970).
Mapa de Suelos de la Región de la Serena (Badajoz)2 : CSIC & Diputación de Badajoz (1971)
Mapa de Suelos Comarcal del Campo de Cartagena5 : Ministerio de Agrie. (1973).
Mapa de Suelos de la Tierra de Barros (Badajoz)2 : CSIC & Diputación de Badajoz (1980)
Mapa de Suelos de Navarra. Área con Precipitaciones Menores de 500 mm1 : Univ. Navarra (1981).
Mapa de Suelos de la Isla de Tenerife3 : Univ. de la Laguna (Islas Canarias) (1982).
Mapa de Suelos de Valladolid. Zona Sur del Rio Duero1 : CSIC (1985).
Soil maps from LUCDEME project (provices of Almería, Murcia and part of Granada). Several maps have
been issued though the project is still underway1 : CSIC & ICONA (1987, 1988, 1989, 1990...).
Scale 1:75,000
Mapa de Suelos de la Zona Oriental de la Provincia de Santander4: CSIC & Diputación de Santander (1958).
Mapa de Suelos del Partido Judicial de Peñaranda de Bracamonte, Salamanca4: CSIC & Dir. Gen. Enseñanza
Laboral (1961).
Mapa de Suelos de la Cuenca Media del Rio Tormes4 : CSIC & Diputación de Salamanca (1962).
"
Scales 1:50,000 or more detailed
Mapa de Suelos de Ecija (1:50,000), Provincia de Sevilla4: CSIC& Dir. Gen. Enseñanza Laboral (1954).
Mapa de Suelos de Ejea de los Caballeros (1:50,000), Provincia de Zaragoza4: CSIC & Dir. Gen. Enseñanza
Laboral (1955).
Mapa de Suelos de Alcira (1:50,000), Provincia de Valencia4: CSIC & Dir. Gen. Enseñanza Laboral (1956).
Mapa de Suelos de Lebrija (1:37,500), Provincia de Sevilla4: CSIC & Dir. Gen. Enseñanza Laboral (1956).
Mapa de Suelos de Villanueva de la Serena (1:25,000), Provincia de Badajoz4 : CSIC & Dir. Gen. Enseñanza
Laboral (1956).
Mapa de Suelos del Valle del Rio Saja (1:50,000), Provincia de Santander' : CSIC & Diputación de Santander
(1978-1979).
Mapa de Suelos de las Vegas Atlas del Rio Guadiana, Provincia de Badajoz4 : CSIC & Diputación de
Badajoz (1959)
The more recent soil maps at these scales are described in detail in the text (provinces of Valencia, Madrid,
Navarra, Guipúzcoa, Barcelona and Canary Islands).
1 : FAO keys to soil classification (1974).
:: Soils classified according to the successive modifications (French ecológica! classification of Douchafour,
SoilTaxonomy. etc.) tosystematic keysby Kubiena (1953).
3 : Soil classification accordingto USDA SoilTaxonomy (1975).
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4: Soils classified according to Kubiena (1953).
5: Maps on which soil series are described according to the USD A 7th Approximation.
6: MÜCKENHAUSEN, E. (1965). The soil classification system of the Federal Republic of Germany. Pedologie,
Spec. Ser. 3:57-74.






A few soil maps only
CANARY ISLANOS
Fig. 6 Spain-Soil maps al scales 1:50,00() and larger scales
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